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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide an image forming device which accurately predicts a time 
when the next toner replenishment is required. 

CONSTITUTION: A toner use rate per sheet of recording material is obtained from :, : 
the amount of toner consumed in one copying operation found by a dot counter in 
the previous copying and the cumulative sheet. number of copies since the previous 
toner-replenishment found by the counter of a controller. The amount of remaining 
toner is found from the toner use rate, the cumulative number of copies, and toner 
capacity. Further, the number of days which have been elapsed since the previous 
toner-replenishment is found, and based on each information, the copyable number 
of copies and copyable number of days until the toner runs out are obtained. After 
a power source is turned on, these arithmetic processing 1 are performed again 
(101), the ordinary copying operation is repeated (102-107), then, the above 
arithmetic processing 1 is performed for this copying operation (108) and, when the 

result satisfies such conditions that the amount of remaining toner is not more than a specific amount (109), an 
informing process, ak a warning to a display means, is performed (1 10). ~ - 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment which make a photo conductor front face expose based on 
image information, and form an electrostatic latent image, and develop this electrostatic latent image 
with the toner of a developer, and you make an image form, you make it record material imprinted and 
established, and is discharged An operation means to calculate the amount of the toner used based on 
each image information, and the means which carries out counting of the accumulation record material 
number of sheets from the last toner supply stage, the record material from the above-mentioned 
amount of the toner used, and accumulation record material number of sheets — the image formation 
equipment which has a means to calculate a toner residue based on a means to calculate the toner 
activity ratio per sheet, and this toner activity ratio and the above-mentioned accumulation record 
material number of sheets, and a means to urge toner supply based on this toner residue. 
[Claim 2] The means to which toner supply is urged is image formation equipment according to claim 1 
to which it is supposed that it has a display means to perform an alarm display. 

[Claim 3] The means to which toner supply is urged is image formation equipment according to claim 1 
to which it is supposed that it has the means of communications which communicates. 
[Claim 4] The means to which toner supply is urged is image formation equipment according to claim 2 
or 3 to which it is supposed that toner supply is urged when a toner residue becomes less than the 
specified quantity. 

[Claim 5] The means to which is equipped with a means to calculate the record material number of 
sheets in which image formation is possible based on a toner residue and a toner activity ratio, and 
toner supply is urged is image formation equipment according to claim 2 or 3 to which it is supposed 
that toner supply is urged when this record material number of sheets becomes less than predetermined 
number of sheets. 

[Claim 6] The means to which is equipped with a means calculate the lapsed days from the last toner 
supply stage, and is equipped with a means calculate the days in which image formation is possible, 
based on these lapsed days, accumulation record material number of sheets, a toner residue, and a 
toner activity ratio, and toner supply urges is image-formation equipment according to claim 2 or 3 
which it supposes that toner supply is urged when the period to the days in which image formation is 
possible becomes shorter than a predetermined period at a display means. 

[Claim 7] The means to which toner supply is urged is image formation equipment according to claim 1 
to which it is supposed that a toner residue is displayed on a display means. 

[Claim 8] The means to which is equipped with a means to calculate the record material number of 
sheets in which image formation is possible based on a toner residue and a toner activity ratio, arid 
toner supply is urged is image formation equipment according to claim 1 to which it is supposed that this 
record material number of sheets is displayed on a display means. 

[Claim 9] The means to which is equipped with a means to calculate the lapsed days from the last toner 
supply stage, and is equipped with a means to calculate the days in which image formation is possible, 
based on these lapsed days, accumulation record material number of sheets, a toner residue, and a 
toner activity ratio, and toner supply is urged is image formation equipment according to claim 1 to 
which it is supposed that the days in which image formation is possible are displayed on a display means. 
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[Translation done.] 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. ■: ■ 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation equipment which has a means to 

calculate the amount of ** toners by the operation from a toner activity ratio. . 

[0002] 

[Description of the Prior Art] Generally in image formation equipment, the toner sensor etc. is used for 
residue detection of a toner. When a-toner sensor does not have a toner into a toner.box, vibration is 
repeated by several kHz, and the toner is fully performing toner detection using vibration of a, 
piezoelectric transducerstopping with the weight of a toner in a certain case. 
[0003] : * . . - 

[Problem(s) to be Solved by the Invention] However, it was difficult to be unable to detect the residue 
of a toner but to predict a next toner supply stage beforehand until the toner became to some extent 
little by the above approaches. 

[0004] The 1st invention concerning this application solves the above-mentioned trouble, and aims at 
offering the image formation equipment which can predict a next toner supply stage exactly, t. 
[0005] Moreover, the 2nd invention concerning this application aims at offering the image formation 
equipment which can tell a user besides the above-mentioned purpose about a toner supply stage 

exactly. : * !,••..:. . ; 

[0006] Furthermore, the 3rd invention concerning this application aims at offering the image formation 
equipment which can report a toner supply stage certainly also in the image formation equipment 
connected with an external instrument like a printer besides the above-mentioned purpose. 
[0007] Moreover, the 4th invention concerning this application aims at offering the image formation 
equipment to which the operating ratio of image formation equipment besides the:above-mentioned 
purpose is not reduced. * - • " ■> J * < 

[0008] Furthermore, the 5th invention concerning this application aims at offering the image formation 
equipment which image formation actuation does not interrupt with the lack of a toner to the middle, 
when performing continuous image formation actuation besides the above-mentioned purpose. 
[0009] Moreover, the 6th invention concerning this application aims at offering the image formation 
(equipment which" can ^predict more concretely a toner supply stage besides the above-mentioned • 
purpose. " ■ 

[0010] Furthermore, the 7th invention concerning this application aims at offering the image formation 
equipment which can report intelligibly a toner supplystage besides the above-mentioned purpose. 
[0011] Moreover, the 8th invention concerning this application aims at offering the image formation 
equipment which can report more intelligibly a toner supply stage besides the above-mentioned purpose. 
[0012] Furthermore, the 9th invention concerning this application aims at offering the image formation 
equipment which can report more concretely a toner supply stage besides the above-mentioned 
purpose. 
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[0013] " 

[Means for Solving the Problem] According to the 1st invention concerning this application, the above- 
mentioned purpose In the image formation equipment which make a photo conductor front face expose 
based on image information, and form an electrostatic latent image, and develop this electrostatic latent 
image with the toner of a developer, and you make an image form, you make it record material imprinted 
and established, and is discharged An operation means to calculate the amount of the toner used based 
on each image information, and the means which carries out counting of the accumulation record 
material number of sheets from the last toner supply stage, the record material from the above- 
mentioned amount of the toner used, and accumulation record material number of sheets — it is 
attained by having a means to calculate a toner residue based on a means to calculate the toner activity 
ratio per sheet, and this toner activity ratio and the above-mentioned accumulation record material 
number of sheets, and a means to urge toner supply based on this toner residue. 
[0014] Moreover, according to the 2nd invention concerning this application, a means to urge toner 
supply to the above-mentioned purpose in the 1st above-mentioned invention is attained by having a 
display means to perform an alarm display. 

[0015] Furthermore, according to the 3rd invention concerning this application, a means to urge toner 
supply to the above-mentioned purpose in the 1st above-mentioned invention is attained by having the 
means of communications which communicates. 

[001 6] Moreover, according to the 4th invention concerning this application, a means to urge toner 
supply to the above-mentioned purpose in the 2nd above-mentioned invention or the 3rd invention is 
attained by urging toner supply, when a toner residue becomes less than the specified quantity. 
[0017] Furthermore, according to the 5th invention concerning this application, the means to which the 
above-mentioned purpose equips with a means to calculate the record material number of sheets in 
which image formation is possible based on a toner residue and a toner activity ratio, in the 2nd above- 
mentioned invention or the 3rd invention, and toner supply is urged is attained by urging toner supply, 
when this, record material number of sheets becomes less than predetermined number of sheets. 
[0018] According to the 6th invention concerning this application, moreover, the above-mentioned 
purpose In the 2nd above-mentioned invention or the 3rd invention, it has a means to calculate the 
lapsed days from the last toner supply stage. These lapsed days, The means to which is equipped with a 
means to calculate the days in which image formation is possible, based on accumulation record material 
number of sheets, a toner residue, and a toner activity ratio, and toner supply is urged is attained by 
urging toner supply, when the period to the days in which image formation is possible becomes shorter 
than a predetermined period at a display means. 

[0019] Furthermore, according to the 7th invention concerning this application, a means to urge toner 
supply to the above-mentioned purpose in the 1st above-mentioned invention is attained by displaying a 
toner residue on a display means. 

[0020] Moreover, according to the 8th invention concerning this application, the means to which the 
above-mentioned purpose equips with a means to calculate the record material number of sheets in 
which image formation is possible based on a toner residue and a toner activity ratio, in the 1st above- 
mentioned invention, and toner supply is urged is attained by displaying this record material number of 
sheets on a display means. 

[0021] According to the 9th invention concerning this application, furthermore, the above-mentioned 
purpose In the 1st above-mentioned invention, it has a means to calculate the lapsed days from the last 
toner supply stage. These lapsed days, The means to which is equipped with a means to calculate the 
days in which image formation is possible, based on accumulation record material number of sheets, a 
toner residue, and a toner activity ratio, and toner supply is urged is attained by displaying the days in 
which image formation is possible on a display means. 
[0022] 

[Function] According to the 1st invention concerning this application, the amount of the toner used is 
calculated based on each image information. Calculate the toner activity ratio per sheet and a toner 
residue is calculated based on this toner activity ratio and the above-mentioned accumulation record 
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material number of sheets, the record material from the above-mentioned amount of the toner used 
after carrying out counting of the accumulation record material number of sheets from the last toner 
supply stage, and accumulation record material number of sheets — Since toner supply is urged based 
on this toner residue, the supply stage of a toner is predicted exactly. 

[0023] Moreover, according to the 2nd invention concerning this application, in the 1st above-mentioned 
invention, since the means to which toner supply is urged carries out an alarm display to a display 
means, a toner supply stage is exactly reported to a user. 

[0024] Furthermore, according to the 3rd invention concerning this application, in the 1st above- 
mentioned invention, it reports that the means to which toner supply is urged communicates by means 
of communications, and has the need for toner supply to an external instrument. 

[0025] Moreover, according to the 4th invention concerning this application, in the 2nd above-mentioned 
invention or the 3rd invention, since toner supply is urged when a toner residue becomes less than the 
specified quantity, the toner of the means to which toner supply is urged is not lost completely, and it 
does not reduce the operating ratio of equipment. 

[0026] Furthermore, according to the 5th invention concerning this application, in the 2nd above- 
mentioned invention or the 3rd invention, since toner supply is urged to the means to which is equipped 
with a means to calculate the record material number of sheets in which image formation is possible 
based on a toner residue and a toner activity ratio, and toner supply is urged when this record material 
number of sheets becomes less than predetermined number of sheets, the lack of a toner does not 
produce it in the middle of continuous image formation actuation. 

[0027] Moreover, according to the 6th invention concerning this application, it sets to the 2nd above- 
mentioned invention or the 3rd invention. It has a means to calculate the lapsed days from the last toner 
supply stage. These lapsed days, The means to which is equipped with a means to calculate the days in 
which image formation is possible, based on accumulation record material number of sheets, a toner 
residue, and a toner activity ratio, and toner supply is urged Since toner supply is urged when the period 
to the days in which image formation is possible becomes shorter than a predetermined period at a 
display means, a toner supply stage is reported more concretely. 

[0028] furthermore, according to the 7th invention concerning this application, in the 1st above- 
mentioned invention, the means to which toner supply is urged displays a toner residue on a display 
means — coming out, a user recognizes the supply stage of a toner clearly. 

[0029] Moreover, since the means to which is equipped with a means to calculate the record material 
number of sheets in which image formation is possible based on a toner residue and a toner activity 
ratio, in the 1 st above-mentioned invention, and toner.supply is urged displays this record material, 
number of sheets on a display means according to the 8th invention concerning this application, a user 
recognizes a toner supply stage more exactly according to the record material number of sheets in 
which oneself tends to perform image formation. 

[0030] Furthermore, according to the 9th invention concerning this application, it sets to the 1st above- 
mentioned invention. It has a means to calculate the lapsed days from the last toner supply stage. 
These lapsed days, Since the means to which is equipped with a means to calculate the days in which 
image formation is possible, based on accumulation record material number of sheets, a toner residue, 
and a toner activity ratio, and toner supply is urged displays the days in which image formation is 
possible on a display means, a user recognizes the supply stage of a toner much more concretely. 
[0031] 

[Example] Hereafter, one example of this invention is explained based on an accompanying drawing. 
Drawing 4 is the sectional view showing the structure of the image reproducing unit by one example of 
this invention. In drawing, 401 is a manuscript feeding device used as a manuscript feed means, and 
feeds every one sheet or two-sheet continuation with the laid manuscript in the predetermined location 
on the manuscript base glass side 402 with the directions of the development feed device control 
section 501 shown in drawing 5 . It will be a lamp 403 and the scanner which consists of scan mirror 405 
grades, and if 404 is laid in the manuscript base glass side 402 by the manuscript feeding device 401, 
the both-way scan of the body is carried out in the predetermined direction, a lens 408 will be passed 
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through the scan mirror 405,406,407, the color will be separated with a RGB color-separation filter (not 
shown), and it will carry out image formation of the manuscript reflected light to the image-sensors 
section 409. 

[0032] The picture signal inputted into the image-sensors section 409 outputs the analog picture signal 
by which the color of was separated with the RGB decomposition filter (not shown), and photo electric 
conversion was carried out by the image reader control section 502 shown in drawing 5 to the image 
control section 503. 

[0033] Drawing 6 is the detail drawing of the picture signal control section 503. The analog picture signal 
changed into the electrical signal of RGB by the image reader control section 502 in drawing 6 is 
changed into a digital signal (this example 8 bits each) by A/D converter 601, and subsequently, after a 
shading compensation is performed by black amendment / white amendment section 602, each signal of 
RGB is inputted into ND signal generation section 603. In ND signal generation section 603, the signal of 
RGB is added, a division is done to one third, and it is a degree type and [0034], 
[Equation 1] Dout= (Rin+Gin+Bin)/3 [0035] It comes out, the luminance signal Dout expressed is 
outputted, and it is inputted into the image-processing section 604. And in the image-processing section 
604, at the dot counter 605, image processings, such as variable power processing which expands / 
reduces an image, are performed, and counting of the number of the dots of each gradation (this 
example 4 bits) is carried out, and the amount of the toner used of a manuscript is measured, and after 
that, brightness-concentration conversion and concentration amendment by the printer are performed in 
the concentration amendment section 606, and it is sent to the printer control section 504 of a laser 
beam printer. 

[0036] In addition, actuation of each above-mentioned control section is controlled in the gross in 
******** by the control program memorized by this ROM506 of the CPU circuit section 505 which built 
in ROM506 and RAM507. Moreover, the control unit 508 is connected to this CPU circuit section 505, 
and a setup in the mode required for image formation, the display by the control panel, etc. are 
performed in it. 

[0037] And the signal inputted into the printer control section 504 as mentioned above is changed into a 
lightwave signal by the exposure control section 410 which consists of laser scanners shown in drawing 
4 , and is irradiated by the photo conductor 411 as a laser light based on image data. 
[0038] 412 and 413 are developers and visualize the electrostatic latent image formed in the photo 
conductor 41 1 with the developer (toner) of a predetermined color. 414 and 415 are the transferred 
paper loading sections, the loading receipt of the transferred paper of the fixed form size as record 
material is carried out, and it is fed with them by the drive of a feed roller to a resist arrangement 
location, and where image tip doubling timing with the image formed in a photo conductor 41 1 is taken, 
paper is reH^d to them. 

[0039] 416 is an imprint separation electrification machine, and after it imprints the toner image 
developed by the photo conductor 411 on transferred paper, it dissociates from a photo conductor 411 
and is fixed to it in the fixing section 417 through a conveyance belt. 418 is a delivery roller and carries 
out the loading delivery of the transferred paper which image formation ended at a tray 420. 419 
switches the conveyance direction of the transferred paper which image formation ended by the 
direction flapper in delivery opening and the direction of an internal conveyance way, and equips 
multiplex / double-sided image formation process with it. 

[0040] The latent image made by exposure light on the photo conductor 41 1 is developed by the 
development counter 412 or the development counter 413. The above-mentioned latent-image timing is 
doubled, transferred paper is conveyed from the transferred paper loading section 414 or the transferred 
paper loading section 415, and the image by which development was carried out [ above-mentioned ] is 
imprinted in the imprint section 416. After transferred paper is fixed to the imprinted image in the fixing 
section 417, it is discharged by the equipment exterior from a delivery unit 418. 

[0041] Moreover, transferred paper rotates the delivery unit roller 418 in the direction opposite to the 
delivery direction after passing the delivery sensor 419 at the time of double-sided record. Moreover, a 
flapper 421 is raised to this and coincidence up, and transferred paper [ finishing / a copy ] is stored in 
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the middle tray 424 through the conveyance ways 422 and 423. Next, paper is fed to the transferred 
paper stored in the middle tray 424 at the time of the rear-face record to perform, and an imprint on the 
back is performed at it. 

[0042] Moreover, a flapper 421 is raised up at the time of multiplex record, and it stores transferred 
paper [ finishing / a copy ] in the. middle tray 424 through the conveyance way of the conveyance ways 
422 and 423. Next, the multiplex record to perform is fed with the transferred paper stored in the middle 
tray 424, and a multiplex imprint is performed. 

[0043] In this example equipment, although an image is formed as mentioned above, in between each 
paper of image copy actuation, the patch by the toner image like 1cm around is formed on a photo 
conductor 411, and concentration adjustment is performed based on this patch. Hereafter, this 
concentration adjustment is explained. 

[0044] Drawing 7 is some explanatory views of the image reproducing unit by this example. For a display 
and 702, as for a communication circuit and 704, Timer IC and 703 are [ 701 / a high-pressure control 
section and 705 ] controllers. 

[0045] The laser light which emitted light from the laser unit 706 passes along a path 707,708,709, and is 
irradiated on a photo conductor 411. 

[0046] Then, the concentration of this patch is measured by the patch concentration sensor 714, and 
when the concentration of this patch is lower than predetermined concentration, or in being high, it 
controls the high pressure of the primary electrification machine 710, a developer 412, and the imprint 
electrification machine 416 by the high-pressure control section 704. 

[0047] Moreover, in this example, this controller 705 detects the exchange stage of a toner. Hereafter, 
based on drawing 1 thru/or drawing 3 , detection processing of the exchange stage of the toner of this 
example is explained. 

[0048] First, an injection of a power source performs data processing 1 which calculates the number of 
sheets and days of a toner in which a residue and a copy are possible (step 101). 

[0049] This data processing 1 is obtained from the timer IC 702 which mentioned the time of a power up 
above first (step 201). This is used in order to. calculate the lapsed days from the last toner supply time. 
In addition, since a switch 717 is reset in case it is exchanged in the toner cartridge 715 shown in 
drawing 7 , this last toner supply time has memorized that time for the controller 705. 
[0050] Next, the degree type from the amount of toners of the toner cartridge calculated to last time, 
and a toner activity ratio and accumulation copy number of sheets, [0Q51] 

[Equation 2] (Toner residue) =(amount of toners of toner cartridgeM(toner activity ratio) x(accumulation 
copy number of sheets)} 

[0052] It is alike and a toner residue is calculated more (step 202). 

[0053] this toner activity ratio and accumulation copy number of sheets — the last toner exchange 
stage detection processing — it is what was calculated by the data processing 2 (step 104) performed 
by being, and that calculated value is memorized by the controller 705. 

[0054] This data processing 2 asks for and updates a toner activity ratio for every one copy actuation 
with the dot counter 605 of drawing 6 R> 6 from the accumulation copy number of sheets from the last 
toner supply stage which calculated the amount of the toner used which is the consumption of the toner 
consumed in one copy actuation (step 301), next was beforehand remembered to be this amount of the 
toner used as mentioned above, as shown in drawing 3 (step 302). 
[0055] 

[Equation 3] {(toner activity ratio before 1 turn) x(accumulation copy number of sheets)+ (the amount of 
the toner used)} /(accumulation copy number of sheets +1) 

[0056] And accumulation copy number of sheets is incremented (step 303), and data processing 2 is 
ended. 

[0057] Thus, after calculating the toner residue just behind powering on based on the last toner activity 
ratio and last accumulation copy number of sheets from a toner supply stage for which it asked next, 
the lapsed days from the last toner supply stage are calculated from the last toner supply stage and the 
current time acquired at step 201 as mentioned above (step 203). And the degree type from the lapsed 
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days for which carried out in this way and it asked, and the accumulation copy number of sheets to 
current [ for which it asked by data processing 2 as mentioned above ], [0058] 
[Equation 4] (Accumulation copy number of sheets) /(lapsed days) 

[0059] It is a degree type and [0060] by the present toner residue which was alike, calculated the copy 
number of sheets per day more (step 204), and was calculated as mentioned above, and the toner 
activity ratio by the present. 

[Equation 5] (Toner residue) /(toner activity ratio) 

[0061] It is alike and the number of sheets which can be copied is calculated more (step 205). That is, 
this number of sheets that can be copied points out the number of sheets which can copy until a toner 
disappears from this time completely. 

[0062] Furthermore, the copy number of sheets per [ which was mentioned above ] day is used, and it is 
a degree type and [0063]. 

[Equation 5] (Toner residue) /(toner activity ratio) (x (copy number of sheets)) 

[0064] The days which can copy until it is alike and a toner disappears from this time completely more 
are calculated (step 206). 

[0065] In addition, the toner residue calculated as mentioned above, a toner activity ratio, accumulation 
copy number of sheets, and the last toner supply stage are memorized by the memory of a controller 
705, and these values are initialized, when it is exchanged in a toner cartridge 715 and a switch 717 is 
reset. 

[0066] If pretreatment strokes (timing control of a process etc.) are performed (step 102), a copy 
carbon button is turned on, if the toner residue, the number of sheets which can be copied, and the days 
which can be copied to current are called for by data processing 1 as mentioned above, and copy 
actuation is started (step 103), data processing 2 mentioned above in order to update a toner activity 
ratio and accumulation copy number of sheets will be performed (step 104). 

[0067] And after copy actuation is performed (step 105) and high-pressure control is performed (step 
106), these processings are repeated till copy termination (steps 105-107). 

[0068] Then, data processing 1 is performed again (step 108), the toner residue and the number-of- 
sheets list which can be copied after this copy actuation are asked for the days which can be copied, 
and it judges whether predetermined conditions are fulfilled (step 109). 

[0069] There are few these predetermined conditions than default value with a toner residue. Or days 
until a toner is lost should just set up conditions, such as being fewer than default value. Notice 
processing is performed when this predetermined condition is fulfilled (step 110). This notice processing 
displays that there are few toners on the display 701 of drawing 7 , or should just display the above- 
mentioned number of sheets which can be copied, the days which can be copied. A message may be 
similarly sent to addressing to a serviceman or a manager of a remote place through LAN or a public line 
from the communication circuit 703 of drawing 7 . 

[0070] Furthermore, although notified under predetermined conditions in this example, the value which 
did not fulfill predetermined conditions but asked also for ** by the regular above-mentioned operation 
may be displayed a toner residue, ** copy number of sheets, and next time in the form of the toner 
supply schedule moon ( drawing 8 (a), (b), (c)) etc., or you may communicate. 

[0071] Moreover, since it asks by the operation about the number of sheets which can be copied before 
a copy carbon button is pushed, when two or more copies exceeding the possible number of sheets tend 
to be performed, notice processing may be performed before copy actuation initiation. 
[0072] 

[Effect of the Invention] As explained above, according to the 1st invention concerning this application, 
the amount of the toner used is calculated based on each image information. Calculate the toner activity 
ratio per sheet and a toner residue is calculated based on this toner activity ratio and the above- 
mentioned accumulation record material number of sheets, the record material from the above- 
mentioned amount of the toner used after carrying out counting of the accumulation record material 
number of sheets from the last toner supply stage, and accumulation record material number of sheets - 
- Since toner supply is urged based on this toner residue, the supply stage of a toner can be predicted 
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exactly. 

[0073] Moreover, since the means to which toner supply is urged carries out an alarm display to a 
display means in the 1st above-mentioned invention according to the 2nd invention concerning this 
application, a user can know a toner supply stage exactly. 

[0074] Furthermore, according to the 3rd invention concerning this application, in the 1st above- 
mentioned invention, it can report that the means to which toner supply is urged communicates by 
means of communications, and has the need for toner supply to an external instrument. 
[0075] Moreover, according to the 4th invention concerning this application, in the 2nd above-mentioned 
invention or the 3rd invention, since toner supply is urged when a toner residue becomes less than the 
specified quantity, the toner of the means to which toner supply is urged is not lost completely, and it 
can prevent decline in the operating ratio of equipment. 

[0076] Furthermore, according to the 5th invention concerning this application, in the 2nd above- 
mentioned invention or the 3rd invention, since toner supply is urged when this record material number 
of sheets becomes less than predetermined number of sheets, the means to which is equipped with a 
means to calculate the record material number of sheets in which image formation is possible based on 
a toner residue and a toner activity ratio, and toner supply is urged can prevent generating with an 
insufficient toner in the middle of continuous image formation actuation. 

[0077] Moreover, according to the 6th invention concerning this application, it sets to the 2nd above- 
mentioned invention or the 3rd invention. It has a means to calculate the lapsed days from the last toner 
supply stage. These lapsed days, The means to which is equipped with a means to calculate the days in 
which image formation is possible, based on accumulation record material number of sheets, a toner 
residue, and a toner activity ratio, and toner supply is urged Since toner supply is urged when the period 
to the days in which image formation is possible becomes shorter than a predetermined period at a 
display means, a toner supply stage can be reported more concretely. 

[0078] furthermore, according to the 7th invention concerning this application, in the 1st above- 
mentioned invention, the means to which toner supply is urged displays a toner residue on a display 
means — it can come out and a user can know the supply stage of a toner clearly. 
[0079] Moreover, since the means to which is equipped with a means to calculate the record material 
number of sheets in which image formation is possible based on a toner residue and a toner activity 
ratio, in the 1st above-mentioned invention, and toner supply is urged displays this record material 
number of sheets on a display means according to the 8th invention concerning this application, a user 
can know a toner supply stage more exactly . according. to the record material number of sheets in which 
oneself tends to perform image formation. 

[0080] Furthermore; according to the 9th invention concerning this application, it sets to the 1st above- 
mentioned invention. It has a means to calculate the lapsed days from the last toner supply stage. 
These lapsed days. Since the means to which is equipped with a means to calculate the days in which 
image formation is possible, based on accumulation record material number of sheets, a toner residue, 
and a toner activity ratio, and toner supply is urged displays the days in which image formation is 
possible on a display means, a user can know the supply stage of a toner much more concretely. 

[Translation done.] 



* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart explaining the image formation motion control in one example of this 
invention, and detection control of a toner exchange stage. 

[Drawing 2] It is a flow chart explaining data processing of the toner residue in one example of this 
invention etc. 

[Drawing 3] It is a flow chart explaining data processing of the toner activity ratio broken into one 
example of this invention etc. 

[Drawing 4] It is the sectional view showing the configuration of the image formation equipment in one 
example of this invention. 

[Drawing 5] It is a block diagram explaining the configuration of the controller section of one example of 
this invention. 

[Drawing 6] It is the detail drawing of the picture signal control section of drawing 5 . 
[Drawing 7] They are some explanatory views of image formation equipment. 
[Drawing 8] It is drawing showing the example of a display of this example. 
[Description of Notations] 
41 1 Photo Conductor 
412,413 Developer 

605 Dot Counter (an Operation Means to Calculate the Amount of Toner Used Based on Each Image 
Information) 

701 Display (Display Means) 

703 Communication Circuit (Means of Communications) 

705 Controller (Means Which Carries Out Counting of the Accumulation Record Material Number of 
Sheets from the Last Toner Supply Stage — ■) the record material from the amount of the toner used, 
and accumulation record material number of sheets — a means to calculate the toner activity ratio per 
sheet — A means to calculate a toner residue based on a toner activity ratio and accumulation record 
material number of sheets, The means to which toner supply is urged based on a toner residue, a means 
to calculate the record material number of sheets in which image formation is possible based on a toner 
residue and a toner activity ratio, a means to calculate the lapsed days from the last toner supply stage, 
and lapsed days, A means to calculate the days in which image formation is possible based on 
accumulation record material number of sheets, a toner residue, and a toner activity ratio 

[Translation done.] 
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MMtt»*©*H] . • 

Lft^§£m*£&M&U mte£ft©hi— £J:9tt» 
*«LftT#arsiB«»J*iS1IK::l8^-C, ' Kffl 

4: s ±12 h i— <£ffl * i JR8nBft*ttfeSc t b 
#cSfc>3© hi— ttfl§*fc»JH-5#«*. 
ffl*t±ia*«E»S1*»i:K»<J^T hi— 

Rht- MfcS-^-C hi— M^SrfS 

MR** 3] : hi— M&Srtel-^Sfi, Jl«iSrfT5a 
fS¥«Sr*i-<5 r £ ii-'8W** 1 fclE*©WfcJI*jSail 
Bo' • • : 
[»*«4] h-J— *Hft*'fii"**tt, hi— «Sfi# 

[R*£5] h-^-^fii: hi— «UB*K»-5V*TB 
i^j«^fi*e«HHRSr«»i-*#«SrflliL, hi— 

< ftofcWt hi— ttiii&Srffi-f?- t <bi-5»*^2^ 

[»*«6i una© h-j— Mi^m^&o&iiBftfr 

*JM-<5 &&ilBgc£, gftlBftttfttt 

hi— hi— mmmt\cm^x. mmt 

riS?TtB4H»Sra»»'t-S*SSr«*., hi— ffil&SriSi- 

JSWMi 9 *>«< ftofc»4fc'hi--*||&Srffi-rr. tt 

7 ] h i— *M6S:ffi-f ¥«f±!. h 
i— 3R*S:'a*i-* r t ir-f-SW** 1 fc|E«©B^ 

IW**8]. 1 hi— «*i hi— ftflWcS-^TSi 

mz&^mtmmm&*m.n-tttfk*ffi7L, hi— 

r. 1 1 m l fciE«©®^^«„ 
[»*«9i :S9iu© hi— ti&&mm*b<om®g&* 

hi— hi— ttffl*iR:a,-3v^\ 
J*TOteB***JM-* hi— *W&Srffi-f- 

4r-t-5»*« 1 £iafE©15{fc«j$3fc1t. 
[0 0 0 1 ] 

' "imn±.a>mm&*n #«sbh:, a hi— s&hi— te 



2 

5o . • 
[0 0 0 2] 

[S£*©ftfl5] HttfcM*»ri«1Ifc*v*-C h-*--©« 
»^*ajctthi— -fe>-^*s^ffl$tvT^5. hi— -fe 
vf-H hi— ^y^^rtf- hi— ^/ii^-g-^ji. fcK 
HzT*lgD>-H£9jgU hi— *+»^*>.5tfrfrfctt, 
hi— ©S*K: i 9Mfi»*-©iHB#Jl:Sa;: i &fU 
fflbT hi— M*aSrtroT^5o 

[0 00 3] 

»©J: 5**ife"Ctt. hi— *i*SSS'>ll:45JT' 
t±. hi— OjStSriJptS^i^-C^f, ^fft, &|el 
© hi— *M&B*JM«rTO8-f-5r. i*sj*L*»ofc. 
[0 0 04] #tH«te#3ff 1 ©IPJfi. . ±IEIB«^Sr 
«BfcU *H© hi— *M&«FJWSrW»^ai-5r. £© 

[0005] *fc/#a*te«$JB2©*&gijtt, ±jbs 

W©«1. a— hi— *W&l*»!Sr«WHc*P6>-&5-r. 

[0 0 0 6] $b»c, *ttJ«K:«5S|3©»Wl±. ±E 
H«»**«fc*JV^-Cb, Sfe»- hi— 

i-« r t ©t?# %m&Ki$MiW.*mm-tz> z. t z s « t 

[0 0 0 7] Sfc, *tliMlc:#2.m4CD^BJJ±, ±|EB 
[0 0 0 8] ^»c,.5*:ffl«K:«5JB5.©«Wtt, ±15.. 

^}c*s^t hi— *&\z£vm&Mj8.w>m*<pm-r?>z 

». '• ■ 

[0 0 0 9] *fc, *ttUHl£ttSjg6©3B9itt:> ±IB@ 
W©tt, hi— 18%:t%m&£'!)Mc#mz ; ?M-tZZk<D 

[00 10] $bK, *mK»c«5»7©»Wtt, ±IB 
@«3©{4, hi— tt*Bfr»«r#a»0 * <*&•*-*££© 

40 [ooii] *m®tc#5^8©^pjtt, ±isg 
»©tts hi— ttf&B*JW&J:0.#a»0a<*fc-*-5r. t 
©-et-Sli^^aSrtBW-t-Swt SriWi UT^ 

[0 0 12]-$b^, *ttlS^<S5^9©«Mtt, ±SE 
BW©m» hi— VMcfctoizntoiTZz. t 

• • • 

[0 0 13] 

IKJH*«Bfc-t-'5*:ft©#Sl *tU®fc^5Bl ©«^ 
so fcJ:Htf» JtElfttt, H«mMHr*-5t^T«3tflE*iB 
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i-*#gki, ±lEhi— «l*i**B»*ttS*ia»6> 

hi— «Effl*2:±IEjRttlE»«-tt*i:k:K-5v^T hi— 
tt hi— SIKS^v^t hi— 

[00 14] Sfc, *ttWcftS*'2 0891&J:li<f£; 
±IEBWt±^ ±IE#l©»?Hfc*iV*-C, hi— HM&fcte 
"f#«tt, »***«rtr 5 9 

[0 0 1 5].£blC, *Wro{C«5^3(D5|BJlC«tiX 

ri».±IBBWtt, ±IE*10»WH:*jv^-c, hi— *M6 

[0 0 16] #fflW:i«5»4©»Wk.fc*Uf % 
T»-'h-?— *fc»fr«+**r±v hi— «*«S0fJg*J: 9 : 

[0 0 17] .'s'bK, *aWc«SJB Soo^WlcJ:^ 
■wc, hi— hi— ttffl*fc«-5v^"CIB<ft»i«Rr' 

mtef£®mmzmnirz^mzffi^ hi— 

[0018] *ttWfc«5ISS©«WteJ:*tfi, so 
±B S tttt, ±CJR 2-<o*W* fctt* 3 ©»Mfc*sv > 

ft***.* tt&ilBft£* *»!Bft*ttJc*i, hi— R 
*£, hi— affl^fcfc^^T, PHW(Wn£fcB» 
hi— *t*&Sr<E-t-#att, *5* 

M< *ofc»frfc: hi— «^SriEi-^i»w«t tjft^^ix 

[0 0 19] ££>lci, *fflIt#,5l7©I!StJ;Ji 
ftf. ±IEB»tt, ±IE^1©^BJIC*5^T, hi — ttite 40 

&ffi1-#ate, S^#afc hi— mm*&*-rzzk\z. 

[0 0 2 0] Sfc, *a*fc«5JS8©3B91teJ:*itf» 
±IBB tttt\ ±CJR1©38W^*JV^-C» hi— h 

i-**»Sr**., hi— tt&.£<Ei-faf±, 

[0021] zbicj*mmmzm9<D%w\c£ti 
■ ti, iffie^rt, ±fami<o36W»c*5v>-c^S(rigi© hi- 



4 

»Bft^,-*We*mtctt^. hi— »4t, hi— ft 
SHI*., hi— «M*{J£-r#&l*> **¥»fclBflWI&J* 
[0022] 

[flsm#W«fc«3*i©«WfcJ:frtf, hi— ffiffl 
*fcS«flWRKX<5v*T«*U. TOB© hi— ftftKM 
JBA»fe©*aiB««***H«bfca, ±15 hi— fcffl 

* t mms&mmm tt>t, umt-tm fc © h i— &. 

U &hi— {£^i±fBJ&®IB®Wtfcl8Sci: 
fcS-^-C hi— LT, hi— 28*KS<5 

hi— »|&Srffi-t-©T»» Ki— ©ttfcsBWSrWfrfc 

[0Q2 3];*fc, *ffl«lfc«.5»2©»Wj::J:*Wi\ 
±IBS[-l©»Mfcj3V^-C. hi— *t*&fc(E-*-#«tt» * 
*?itffe«^rfi5©f, hi— 4tl6i«)tB^«H«(c 

3.—; If— fcftftlSJxa. 
[00 24] $ *tiJS»w^503 ©!8W»wJ:n 

[0 0 25] *ffiKfc#3IM©»WfcJ:*tfi\ 
±IBJB2 0»W*fcf±»'3©*ififcJ3V^T» hi— *f#S 
«r{Bi-#a»±» hi— «*#Bf£*J:0 4«fc<*-3fc» 
-ft-fc h-i-.-*M&«:<Ei-©-c» hi— &&±\cm< tezz 

[0 0.2 6] *H«fc«3SS5©389ifc:J:*u 
tf, ±EJB2©3BW*fer±»3©«W»!:*sv'»-C» hi"- 
h h i-.-rt6ffl^lc«^Jv ^MUKA «Tt6fcfE®*Hife 
R*»jr*-S#a«:4ll*.» hi— *W&*r(Ei-#«»4» « 
IE«tra*#BrJ&fc* : JT 9 h'Pte < ft o fc^lc h i— 
tt^^ffii-cD-e, ^to&B{M£jftfbff;«>%>tt:: hi— 

[0-0 2 7] #tti«fc«afll6©»*§fcJ:*ui» 
±EJB2©*M*fc»±JB.3.o*W^*JV^-C»' MB© hi- 
-*H&«F»ld>e>OftiaB:*Sr»»-*--5#aSrfl|jL, 

iiB^t, %mszmtt&&t. hi—n&t. hi— ft 

hi— «^*<E-r#af4, ^m^mrnmiti. 

hi— *M6t«i-o-e, hi— *fi£f$$as«k 

[0028] ^?>ic x *tam\z&z>$57<o&m\z£ft 
UviBjjioasKJs^T, hi— «*&*ffi-r#a 

hi— a****irit? % if-fi h 

[ 0 0>2f9 fe*7«''*mHK«5»8i1©36Wfc'Jt:Htf, 
. ±BJRli©*WK«&AT, h i— «*'if. h -^--ttffl*^ 

x.% h.i-.-.«*&sr,{£i:^a«i, s^atc^ia^mjcic^ 
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-t-SIEfttttkWciSC-C, <fc <3 «H*fc h-*— MfcuttH* 
{0 0 3 0) *mHK:«5»9©»MtJ:*b- 

I0 0 3 1 ] 

^■©fljjssr^-t-iSrflSBi-efcs. stetti^x, 4 o i tt 
mmm^t^?>mm^mmmx\ msizm-tm.^ 
mmmmm&s o i ©»*»c J: <5, mm^irtcmm^i 

4fci"o % § v.<fi 2 tJcigi^{cj^flS-&^9 * ffi 4 0 2 _hro 
0f^ffi«^^i-5 o '4 0 4 ft7>"74 0 3, 
-4 0 5^ T*«j& $ ft&X * \ TV JSCMftiSKIK 4 
0 l(C«tt9il^-&^9^iB4 0 2^aS^2>i:> . 

i>mttfa\zmiT£&z*ixm&m$%*i&M.% 9-4 

05, 4 0 6, 4 0 7=Sr^L-CU'>'X4 0 8*iiilL. 

HT-T>-^-fe^$B4 0 9 \zmfcrz, 0 

[0 0 3 2] -IV - vH? 4 0 9 A* $ axfcHHfe 

[0 0 3 3] H 6 ttBO^«-IH0P«B 5 0'3 ; ©l¥*HI2lT*fe 
So Ee^fc^-C-f^— f S!)—?Mffi&5 0 2fc:J;!9R 

g b ©msus $^c7fp ymmm%-i*A/D 

6 0 1 K J; 5 ?V i?9A&%- (*»JIS«-et4# 8 

tr^h) *v^-e,'iMiiE/e*n«6 o 2 

»6 0 3»CRGB©^f-§-^A^$*t5c ND{f-§-£jE£ 
1356 0 3 "Cfi, RGB©(t-§-*SJP3S$H, 

[00 34], 

[|Scl] Dout = (Rin+Gin + Bin) /3 
[0 0 3 5] tl4 WEfl*D o u t #111** 

m^mne o 4tcA^$n5 <> -tL-c, B&MJigB6 

0 4m B4l^it*/^/h1-S*ffltea5©Bfc*a3 
/WTfeiV K^F*^y^-6 0 5 #Rim (*H 
J£0ijT-fi4 h) © Ky h©R«r*HScU mffi<0 b~)- 

-mmm*ftmv, •£©&, &mwnE&6 o ex-m&- 

[0 0 3 6] ±IE#fftl«>ffB©»flMi, ROM 5 0 



(4) 

6, RAM5 0 7&l*3jULfcCPU[5]8§g|5 5 0 5©f£R 
OM5 0 BfclBlt^irfclWKP^n^^AfcX^^^TSrje 
SMICH9P$K«. r©CPU@8gg|55 0 

«, «f^ff5 o 8^m^^xn<o s m&MMz&gtz 

K©KJ£, «^/^/HcJ;5***astTbHS.. 
[0 0 3 7] -t Ut, Sk±<D£ 1 Z>\ZVXyi)>'*fflfflU 
5 0 4(dA^J^Hfcfs EUdTjrf-W— tf-'**-^ 

tt, Bfc^-^fc*^ < U—^-Jtt U-C«*ff4 1 1 

[0 0 3 8] 4 12, 4 13I^It > '»4 1 
1 tc^$^fc»«««lS:Ff^©m«JPJ - ( b1— ) T 

w^k-rso 4 14 , 4i 5 i±&u*mmsi.Mx, tm. 

3t*4 1 1 K^&^SB&iroB&Tc^b-fr^ 5: 

[0 0 3 9] 416 \±m^frM&m&X x f&Hb&4 1 1 

20 4 1 1 ±<?#$£LT^j£^/VN£:frLT£j»g|!4 1 7 T? 
^#$tu5o 4 1 8li#«B-7t> l^©iKFTL 
fclfcfc^S^ M^-4 2 0 &flMftftt-%. 4 19 \±jj 
|S|7 7S//'!-fI«0»7 Ufc«E^»©«ii6*ifii 
Sr#»ni:rtffl«afelS*iSifc«i9Sl ; *. % #fi/BffiB^ 

[0 0 4 0] J$#t7£»-J:oTii&7fc#4 l'litf^Ht 
*SlfefiSfcSS4 1 2 t> L 4 1 3 ICioTii 

30 (E9»4 1 6t*j^r» ±%m&zii-fc.mm 

5. • 

[0041] RseMti, we^ift^fttt*^ 

f-4 1 95riiii^, — 5 4 1 SteWWjfatK 

-4 2 l Sr±*fc±W r T*9aF*©«(E9»Sr»aiK4 2 
2, 4 2 3£^LT*ra^-4 2 4Kte*frr5. ^fCl 

tT5SSE&^^M h u-4 2 4'fc»itt£;h/rvv<58[ 

[0 0 4 2] #afE^li, 77^-4 2 15: 

±*fc±W-C*9ar*©«rtB9«ar«iSIS4 2'2» 4 2 
3©8&j£gg£?>bT<Pft1 hu-4 2 4{d*&iirti-5; ^tc 

no^mmm^m h u-4 2 4t«HW$^Tv^5tHB 

[0 04 3] *^!S0!l^ttJr*ji.vTtt, WJi©J: 5fcBi 

)t#4 1 1 JiK.l-t-V^-H^e© h"?-— BiftKliS^y 
•^Sr^jfcU r©^y^^S<Jv^TS«SS«Srtf 5 «t 5 
so C4oT^5. SXTs -©itSPfil-oV^TSiP^-rS. 
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i o o 4 4 ] . ei 7 i-t&mmm\z. x 5H4Mfc?ssBo— tt 

(D^0t&5 o 7 0 1 fi^gB, 7 0 2f4*-f-7- I 
C, 7 0 3 t±>I{f 7 0 4 ttiBSJEMSPgBx 7 0 5 (i 

10 0 4 5] U— if^L- y h 7 0 6 frb&yt£tltc 1/- 
■0*— *f±ftl& 7 0 7 , 7 0 8, 70 9£ii-oT > l«3tflc. 
4 1 l±fcflMt£iT,a. 

[0 0 4 6] -t©^. ^y^-»ft-fe^1»-7 1 4-?t<D/< 

«i§7 1 o, mttStB4 i 2, <E?miA4 1 6wiam 

[o o 4 7] *^Jfe0i|-e(±s ;o3yin-77 
0 5KJ;9. .hi— ©SElMWM*r«IU-***J:5fcftoT 
^5. H"F, 0 1 ft!/* t-El 3 IcSo^-OfcllJtetfiJ© hi" 

[004 8] s-r, ma^SA^st, ht-©«i 

t>H5 C^y^l 0 .1) «, 

. [0049] ; ©*ng*&a i h\ *#jic: : mai&AB#© 0 

-B^SriiBLfc.*^-?— I C 7 0 2#»b#5 

01) 0 ;r*u±, ttria© hi— *m& a *&»£>©«« br 

&**rSfc»{>fcJH^at>©-?*>a. fc*J, ;:©i!u|5]cd 

hi— *M&B«r«\ nmc^-f-hi— >&-h.y s/s?7 1 

-tWB^PSr^ V ho — 7 7 0 SJclBtSLTV^?,,, 

[0050] twswwn,fci.i— *- hy y*s 

oht-ii> hi— »«3f-tfc»i*»e>, 

[0 0 5 1 ] 

[ft 2] (b-r- mm) = (ht-*-hyy^oht 
-*) - { (h-*— a/a*) x (juafs^-twR) j 

[0 0 5 2] KiJC 9 hi— SSSrSSg-TS (^ry7 , 2 
0 2) „ • 

[0 0 5 3] £©h-^-ttffl*fc»*atf-tt*tt, fJ 

^^104) ICTSSgLfct©-?, -t©SI£Lfc. 
7 0 5td|2ti$tuTV^o 
[0 0 5 4] r ©S£g*&3l 2 ti\ [213lc:^-t-J; 121 
6© Yy bXt^f— 6 0 5\c£ Q\ — |h]©3 M°—W)fe 
■C*ffi»"f-« ht-©lSiT*)5 hi— &fflft£#fc 
(^f7730l) , $tfc, r©hi:H£ffl*i, ±x6 

^feiEtt L-ctJi^mao > i— *n&R*jwa» ^> 
ojR«3tr-*fc*i:i>fe, -Eioaf-Si^fet hi— 

[0 0 5 5] 

-&»)■ + (hi— ^fflfi) } / (*a=itr-«c*+ 
[oo5 6H lt>' mm=> K°-&m&-(<*$ n^yh 



(5) 

8. 

LT (^xs/7°3 0 3) , Jtg#i312£;i&Tl-5o 
[0 0 5 7] 5^LT*»fcBfl[llC0 hi— 

*^il«© hi— Hj[5]©hi- 
-*§m$i±xB©«fc SK^xs/T^ 0 1 "CWfciKSE© 

IS-f-5 (^75/720 3) . tLt, Cl©J;5fc:L.T# 
fcTtfeigBfti, ±36©J:5fc*J|[«ia2"C*»fc»fiE 

io [0 0 5 8] 

[ft 4] (*«.=»*•-*«» / (Mils ft) 

[0 0 5 9] IE ±9, -BSfc0©=e-*fcft£SmL 
(77^/204) , ±K6««t 5l-*»fcJS^E© hi— 
SJSfc, ^fi*T-©hi— (fcffl^irlcj;?), 
[0 0 6 0] 

[fts] ( hi— as) / {hi 1 — mmm 

[0 0 6 1] *w«fc «9 , a f--arfi&tfc»*«3l-t-« (*-r 
^7205) . 9, i©3lf-pr«&tHRitt» 

hi— «s^K:«6<*S*-e©3tf-Fr«Jfetfc» 

[00 6 2] Sfefc:, ±JEUfc-B^fc9©3f-*Scft 

[0 0 6 3] 

[fts] (hi— a*) / ( (hi— x (at- 
-tfcft) ) 

[0 0 6 4] fc:J:*K mJ*&frt>b'r—1fijS£.Him<t£ 
6) . 

[0O8 5].ft*, «±©<t 5..t-L-T*^fc,' hi— a 

30 ft, hi— ftffi*. JBaatf-UcK, ltriel©.hi— 
Nrffl»±, a>-hn-y 7 0 5©^*ytw|Eig$ti„ hi" 
h y yS?7 1 5^i$Ht^^f yf-l 1 7^sy 

[ 0 0 6 6 ] U±<0 X 5 K LT, 1 K i 9 , 91 

«*-e© hi— a*t => t°-pl«lfefti: ^ t"-BTfg0ft 

* s tf (77.yil 0 2) \ .3 

3) . hi--mmmt%m=>¥-tm*Jim-fz ) tcMz 

40 ±®UfciS3S*0!S2>J5fft>tu3 (^7^7104) „ 

[00 6 7] ^it, 3 tr-ibf^^fr^n (^xs/7°i 

0 5) , *ffi#J»*fTfc*tfc« (X7?7106) , r 
*vPj©*n.SS:3tr— i^T*m«JiI"f (^-r->7"l 0 5 
~1 0 7) „ 

[0,0 6 8] r©ft, MSSMl SrffV^ (^7^7 

1 o 8) ^0©=>f-Sti^^*3ti^hi--aftSU ! 

3 fcr-m&BSfcafctf fc'a t°--5TtB B ftSr*^gff^#; 
^SSfc$*VTV>5*^5*^J»H-5 (^Tts'^i 0, 

9) . ' • .• ' ' Vv ' '•.* ; : 

so [oo I6-/9- $t<»mfe&&k tt; h i--a«d5 fcSSifc- 
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ftt<fc 9'>fcl/\, fcS^tt hi— ^ft</i5JfO0W 5 

io) . : (Oji^QtoattBi 7 <d^u 7oii;h -r—tf 

-^I«6B«c^S:*^i-*vfiJ;v\ [H«lc|217 WjifflUiig' 
7 0 3 X <9 L ANfe5^fi^*|H]^SraiCT^PB%CD 

[00 70] $ h *mfi«T?tt0f ie*#© t> i -ea- io 
sure***** hi— mm. KB hi- 

-*M&¥j£J3*?©J&53C; (H18 (a) „ (b) , (c) ) 
T-*^ Lfc 9 » < »flT Srfro T 1> <fc V\ ■ 
[00 7 1] 3 f-prtg^fcfgtfcH LTfi, = t- 

[0 0 7 2] 20 

IB«ktt-ttS 9 © h i— ttffl *Sri£g U • tt h i— «T 

«*fc±BJMna««ti«i:icafi-5v^ hi— mm*m. 

T?, hi— o^R^fcAHftlcTOIi-S 

[0 0 7 3] .*ffl«£«3»2©»0ffci:*uf, . 

fcf? 5 »■(•; ix--tF-(± Fi— ffi&m 
[0 0 7*4] SfeKl, #fflBK:«5*3©*91l;:.fc;h, 

tf, • ±ian i-o*wk:*ivn-c» hi-.-*M&&<ei-#a 
t*, s«#aKJ: 9a{f&m\ ^5»mi#LT hi- 
-^iii^i£cD ; &S;o s ;fc3 r. : i Sr#*p-r3 r t fcXZ 5. 
[0075] *fcv#ffl«WS5JM©»WfcJ:;h,tf, 
±Bfl 2 o»« * ttJB 3 «)« W jav ^ T , ■ b -*--1lWft 
Srffi-^^attv hi— «*#Mje*J:9>>fc<*ofcf& . 
hi— «*&Sr{S1-(Dt? N hi— &%,£\z.m<ftZz\ 40 

[0 0 7 6] £fctc, *U«i:ff5«50«i|fcJ:ix 
tf, ±IE*2'©«W*fcf±Ji5 3©*Wfc*SV'>-C, hi— ••' 

mmt hi--&mmz&<5^xwmM&^^i:&®mtL 
^mmr^m^^ hi— m&*iB:-r^m&, %% 
tzmtttkmmfetk&x. 9 v>&< tofcWfc hi— 

hi— IS CritfT?* 3;. 

[0 0 7 7] Sfc, *UWK«5JB6C«WtJ:h.|f 1 
JilE*2©»W*yttt»303EHte*iV^. ; «Iia© hi"' so 



/1? 

ilBfci, Itnttlttti:', hi— 2S4i; hi— K 

ffl*i'Kix-s^-r, •flm»jft*riBfcB***jM-s*a 
hi— *f*&£{s-t-^att:, m^mzmmr^ 

\zhi—ffi&*<B:-r<DX\ hi--ffimmm*£yMft#) 

[0 0 7 8] £fcte,-#ffl«fc«*»-7©3B«teJ:;h, 
tfs ±K#'l v^CV hi— ttij&Sr{E-t-#a 

n; ^*¥a«c hi— -e, i-f-iih 

i— ®tti£P$#!$:glittK:*(iS£ b&XSZ. . . 

[0 0 7 9] #fflRfc#a*8©«WK:-J:;h,tf, 
±IB*l'©»Wfc*i^T, ; hi— afirt hi— te^Ci 

*lV hi— HM&'Srffi-f-^att, -**#aK:ttia»Htfc» 

l-SIE&tttfeiScfcJSDTv «t 9 ftiSfc hi— tttettJH* 

[0 0 8 0] *mwc«S|g9 03BiBteJ:*i, 

■tf, ±CJB-103BWfc*JV'^-C., *u@© hi— 
fe<o»a-H*Sr«||[i-S#aSr«*.» KSjiB^ct, jR 

aiE»«-tfc^t; hi— at'i, hi— mmmtizm^ 

VT» H<W»j«^r«B*H*Sr*3i-t-*#a*r«it, hi" 
*^-f j.—- if— ttJ: t) — S^Wlz hi--<D*g 

mmottwmm] ■■■■■ ■.«••.-■.•: 

[121 1 J *«M<o-3Ut«»J^fc»i5iB^j*i!i^JWS 
[H 2 ] *^K<D— HJSMfcJsit 3 hi— M<om.&& 

mm&m9Hrz>m*i®x'h% 0 • ; -n 

[03] *^K©-HJ£Mfc435 hi— tt«^©SS^*D. 
a<»*rlftWi-5iith,BBT*)5'. ■ . - ' 

[1216] H5<oaifeflr-&fHfpinsoi¥iiPBiT«>2. 
[07] m$m&mw.<n-'n<r)®mmx'S>z> 9 

[081 *HJ£M<D*^©MSr*-f-El-e*)5. 

4 11 flSJt* 

4 12, 413 m^lSe 

6 0 5 KyhJIrJy* (hi— e6ffl*Sr#BfHHt$g{c 

*^v^-caw-t-5*»#a)- 

7 0 1 ,(**¥a) : - s 
7 0 3 a«0S§ .(»«.*»)•■ , . • 

70 5 ■ : 3Vhn-7 (Wle]© hi— 
«JE«k«tk»SrtHBct-S#a, hi— ^fflfii^WIB®: 

mc&kfrb&mtt-&%itv<Dhi--fcmm*m.n-f 
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// 

i—mm*fc&ir5&®, hi—mmzm<5^xhi— 
hi— mat hi— mmm^m^x 
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